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A case of fatal meningitis due to the fungus Allescheria boydii, one of the 
ascomycetes, has recently been reported by Wolf, Benham, and Mount (1). 
That the individual fungi may cause more than one clinical picture is a well 
known fact. They may invade the cutaneous tissues, the mucous membranes, 
the viscera, and the central nervous system. The invasion of the central nervous 
system is, however, of rare occurrence. One finds in the literature scattered 
reports of meningitis due to a variety of fungi, as may be seen from chart 1. 
Only one species seems to have a predilection for the central nervous system, 
namely, Cryptococcus neoformans. This organism commonly causes a menin-
gitis, and only rarely invades the skin and bony structures. The only other 
yeast-like pathogen, Candida albicans, may cause a generalized disease, and 
Smith and Sano, 1933 (2), report an undoubted case with meningeal involvement. 
Another case of meningitis due to C. albicans has been reported recently (3). 
Both Blastomyces dermatitidis, and Coccidioides immitis have been known to 
invade the central nervous system. As early as 1890, Eppinger (4) isolated an 
actinomyces-like fungus from a brain abscess, and called it Cladothrix asteroides, 
now known as Nocardia asteroides. 
Of the saprophytic group, both aspergillus and mucor have been reported as 
invading the brain. No cultures were obtained from these cases, however, and 
diagnosis was made from the finding of coarse mycelium in the tissues. This 
leaves one in doubt as to the exact identity of the fungus involved. 
Sporotrichum has been reported as causing meningitis by Hyslop, Neal, Kraus, 
and Hillman (5). No culture was obtained, and as the spores demonstrated in 
smears of the spinal fluid look more like those of hormodendrum or cladothrix, 
this case is also in doubt. Twice in their attempt to cultivate the organism, the 
authors report a mold contaminant which might well have been the etiological 
agent. 
Although Allescheria boydii, as well as its imperfect form Monosporium apio-
spermum, have been reported as causative agents in maduromycosis, this is the 
first report of a meningitis due to Allescheria boydii. In fact, as far as we are 
aware, it is the first report of a meningitis caused by an ascomycete. 
The history of Allescheria boydii and its imperfect form, Monosporium apio-
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spermum, in relation to human disease, as well as a detailed morphological and 
cultural study of the strain recovered in this case is presented in this paper. 
I. HISTORY OF ALLESCHERIA BOYDII AND MONOSPORIUM APIOSPERMUM IN 
RELATION TO HUMAN DISEASE 
Allescheria boydii was first reported as a causative agent of human disease by 
Boyd and Crutchfield, 1921 (6), who described a case of maduromycosis of the 
foot due to this organism. The patient was a male, negro farmer, who had run 
a thorn into the sole of the right foot. The wound healed, but three months 
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later the ankle started swelling. Typical "madura foot" developed with soften-
ings under the skin which would rupture and discharge bloody pus. Some 
yellow-white granules were removed from the sinuses by irrigation'. These were 
soft, about 2 mm. in diameter, and irregular in shape. X-ray examination 
showed a periostitis of the tarsal bones. After a series of x-ray treatments which 
proved ineffective, amputation was advised. Culture of washed granules re-
vealed a rapidly growing fungus with considerable white to grey, fluffy aerial 
mycelium which produced perithecia containing fertile asci. The organism was 
further studied by Shear (7), who described it as a new species, and named it 
Allescheria boydii. 
No connection was suspected between the Allescheria boydii described by 
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Shear and Monosporium apiospermum until Emmons, 1944 (8), discovered that 
a strain of Monosporium apiospermum isolated by Shaw and Macgregor, 1935 
(9), and carried in stock cultures for six years had begun to form perithecia simi-
lar to those of Allescheria boydii. By means of monospore cultures, Emmons 
proved that both the conidia and ascospores belonged to one and the same fungus, 
and that Allescheria boydii is the ascocarpic stage of Monosporium apiospermum. 
Gellman and Gammel (10), and Gay and Bigelow (11) describe cases in which 
were found round bodies up to 56 microns-masses of densely woven hyphae-
containing a substance which stained poorly. These structures which have been 
interpreted as sclerotia, probably represent abortive perithecia. 
We have had the culture from the case of Gay and Bigelow in our stock col-
lection since 1932, and perithecia had never been noted on the usual mediums. 
However, 10 days after transplanting the culture to a dextrose agar with 0.2 per 
cent asparagine as the only nitrogen source, perithecia containing fully developed 
ascospores were observed. 
In the case of maduromycosis reported by Jones and Alden (12) as due to 
Monosporium apiospermum, the authors state that, "In some cultures perithecia 
containing spores are formed". They concluded, however, that the spores were 
not contained in asci. From the descriptions and photographs, it seems probable 
that perithecia containing asci were actually present. 
All of these findings serve to emphasize the fact that M. apiospermum and A. 
boydii are but different stages of the same fungus. 
The reports of cases of infections caused by Monosporium apiospermum have 
been listed by Gellman and Gammel, 1933 (10). The cases described in North 
America due to both M. apiospermum and Allescheria boydii have been listed by 
Burns, Moss, and Brueck (13). A summary of these lists is given in chart 2 
which includes the case of meningitis due to A. boydii described in this paper. 
II. CASE HISTORY 
The patient, a middle-aged white woman, was admitted to the Neurological 
Institute of New York City in September, 1945. She came from Trinidad, 
British West Indies, where five months before she had received a spinal anesthesia 
for herniorrhaphy. About a month after the operation she complained of gener-
alized headache, which gradually became more severe. She was readmitted to 
the hospital one month later. Gradually her condition became worse, with 
developing stiffness of the neck and increased pressure of the spinal fluid. She 
became semicomatose four months after the onset of the disease, and was in this 
state upon admission to the Neurological Institute in New York City. 
Meningoencephalitis was the tentative diagnosis. A specimen of spinal fluid 
was sent to Dr. Alexander's laboratory in Babies' Hospital for culture. A fungus 
was isolated and sent to the mycology laboratory for identification. A report of 
Monosporium apiospermum was made. However, upon further study ascocarps 
(perithecia) were found which contained ascospores, and the organism was identi-
fied as Allescheria boydii. 
The patient lived four months after admission and during this time repeated 
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AUTHORS TYPE OF LESION 
CHART 2 
LOCALITY IN WHICH IN-
FECTION WAS ACQUIRED 
HISTORY OF TRAUMA 
POSSIBLY PREDISPOSING 
TO INFECTION 
CLASSIFICATION 
Tarozzi, 1909. . . . . . . Maduromy- Italy 
cosis of 
Monosporium 
apiospermum 
Radaeli, 1911 ...... . 
Pepere, 1913 ....... . 
de Megalhaes, 1916 .. 
Linhares, 1917 ..... . 
Montpellier and 
Gouillon, 1921 ... . 
Montpellier, 1924 .. . 
Anderson, 1925 .... . 
Fonseca and Area 
Leao, 1927 ....... . 
Delamare and 
Gatti, 1931 ...... . 
Boyd and Crutch-
field, 1921 ....... . 
Gay and Bigelow, 
1930 
Jones and Alden, 
1931. ............ . 
Gellman and Gam-
mel, 1933 ........ . 
Shaw and Mac-
gregor, 1935 ..... . 
Nino, 1941 ......... . 
Catti6n and Knott, 
1944 ............. . 
Feinburg, 1940 ..... . 
Twining, Dixon, and 
Weidman 1946 .... 
Wolf, Benham and 
the foot 
Mount, 1946 ...... Meningitis 
Italy 
Italy 
Brazil 
Brazil 
Algeria 
Algeria 
Algeria 
Brazil 
Paraguay 
U. S.-Texas 
U. S.-Mass. 
"* 
'' "* 
Thorn in sole of Allescheria 
foot boydii 
Foot injury from 
playing foot-
ball 
Monosporium 
apiosper-
mum* 
U. S.-Georgia Thorn or splinter "* 
in foot 
U. S.-Maryland Foot crushed by 
wagon 
U. S.-Kansas 
Argentina 
Virgin Islands 
U. S.-Georgia or 
Florida 
U. S.-Penna. 
Foot lacerated by 
wagon 
Thorn in sole of 
foot 
None known 
Fish barb-scar ac-
cident 
Injury to heel 
"* 
Trinidad Caudal anaesthe- Allescheria 
sia 1 mo. prior boydii 
to symptoms 
* Cultures have shown evidence of sclerotia or perithecia at some time and therefore 
may possibly be also classed as Allescheria boydii (see text). 
cultures were made, and the same organism was recovered in ten instances from 
thirteen specimens of spinal fluid. Spinal fluid drawn the last day of the patient's 
ALLESCHERIA BOYDII 103 
life was positive for Allescheria boydii. A culture from the heart's blood, drawn 
at autopsy, was negative for bacteria and fungi. The full clinical and patho-
logical report has been made elsewhere (1), and will be published at a later date. 
III. CHARACTERISTICS OF THE STRAIN OF ALLESCHERIA BOYDII ISOLATED 
IN THIS CASE 
Several times during the course of the patient's illness, the spinal fluid was 
examined and cultured. In some instances small ovoid bodies were noted in 
stained smears of the centrifuged spinal fluid, and in all but three instances the 
organism grew out readily on Sabouraud's dextrose agar producing a white to 
Fm. 1. A. Colony of Monosporium apiospermum on honey-peptone agar-2 weeks. 
B. Colony of Allescheria boydii (isolated from meninigitis case) on honey-peptone agar-
2 weeks. 
mouse grey cottony growth which darkened with age (fig. 1). A dark greyish 
to black pigment appeared on the reverse side of the colony. Microscopically 
one sees a septate, branched mycelium upon which are borne ovoid light brown 
conidia measuring 2.5-3.75 JJ. by 5-7 JJ.. These occur at the ends of the hyphae 
or on short side branches usually singly, but occasionally in groups of 2 to 5. 
They have a refractile wall and contain a number of refractile droplets (fig. 2). 
It seems probable that the small ovoid bodies seen in stained smears of the spinal 
fluid were isolated conidia. 
The morphology was characteristic of Monosporium apiospermum and the 
culture was so reported. Upon further study, however, two other types of spore 
structures were noted. At times the hyphae were seen to run parallel and join 
to form bundles or coremia. The free ends of the hyphae expand at the top and 
FIG. 2. ALLESCHERIA BOYDII-MYCELIUM WITH CONIDIA 
• 
( 
FIG. 3. ALLESCHERIA BOYDII-COREMIA 
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conidia similar to those described above are borne at the tips. The structure 
appears much like a long, slender sheaf of wheat (fig. 3). The third type of spore 
structure is the ascocarpic stage. Large, light brmvn to coal-black spherical 
bodies measuring 23.5 to 75 fJ. in diameter (average size 43.2 f.J.) are found near or 
just below the surface of the agar (figs. 1 and 4). They are the perithecia or 
fruiting bodies. They are cleistogamous, that is without an opening, having a 
thin wall which ruptures easily. Many globose asci, each containing eight ellip-
.-..__ 
FIG. 4. ALLESCHERIA BOYDII-SHOWING BOTH CoREMIA AND PERITHECIA 
tical ascospores fill the perithecium. The ascus wall is very delicate, and there-
for the intact ascus is difficult to demonstrate in a crushed mount. Usually what 
is observed is a large mass of ascospores which pour forth in a somewhat adherent 
mass from a ruptured perithecium (fig. 5). The individual ascospores are slightly 
smaller than the conidia and are more symmetrical in shape being somewhat 
pointed at each end. They can be distinguished from the larger conidia which 
are usually globose and vary considerably in size. Also the conidia may be 
slightly enlarged at one end, and frequently show a flattened area where their 
point of attachment to the mycelium occurred. 
The finding of the perithecia placed this fungus in the genus Allescheria. It 
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appears to be identical with the species Allescheria boydii which was isolated by 
Boyd and Crutchfield (.6) from a case of mycetoma (1921), and described by 
Shear (7), 1922. The fungus is homothallic, both conidia and perithecia being 
formed from cultures developed from single conidia. The early stages of peri-
thecia production may be observed on cornmeal agar slide cultures. In certain 
areas of the mycelial mass the hyphal walls become thickened and slightly brown-
ish. The usual slender elongated hyphal cells condense into large, thick walled 
cells some of which are nearly round. These usually contain several very large 
granules. The swollen hyphae appear to twist upon each other forming a ball-
like mass which is at first a light tan and transparent, and in which the developing 
asci may be observed. On some of the young perithecia a remnant of these large 
FIG. 5. ALLESCHERIA BOYDII-MATURE PERITHECIA (RUPTURED) AND SMALLER 
IMMATURE FORMS 
celled ascogenous hyphae may be observed (fig. 6). As the perithecium develops, 
the wall becomes a dense compact mass which is a dark brown to black and is 
easily ruptured by gently pressing on the coverslip. 
The perithecia developed readily on all the usual mediums appearing by the 
seventh to eighth day on Sabouraud's dextrose agar, honey-peptone agar, and 
cornmeal-peptone agar. All of these mediums contain 1 percent Difco peptone. 
The conidia on these mediums are ovoid and vary considerably in size. After 
six serial transplants on honey-peptone agar, conidial measurements were made 
from a six day old culture. Two hundred measurements were made and the 
conidia were found to range from 3.6 to 10.5 f.L with an average of 7.0 f.L. 
The culture was also grown on blood agar base (Difco), a rich heart infusion 
agar containing Bacto-tryptose. On this medium the aerial growth was much 
heavier and more compact. Conidia were produced in extremely large numbers 
giving the whole culture a rich brown color. These conidia were extremely large 
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FIG. 6. ALLESCHERIA BOYDII-SHOWING A DEVELOPING PERITHECIUM WITH 
AscoGONIAL HYPHA STILL VISIBLE 
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Influence of medium on size of conidia and the production of perithecia in a strain of 
Allescheria boydii 
MEDIUM 
Heart infusion-tryptose agar (6th generation 
culture). . . . . . . . . . . . . . . . . . . . ............. . 
Serial transplants on honey-peptone agar (1st trans-
plant made from heart infusion-tryptose agar 
culture, above): 
1st. . . . . . . . . . . . . . . . . . . . . . . ....... . ........ . 
2nd ..... . .. .... .. . . .. . .. ..... . ........ . ....... . . 
3rd ......... . .... . . .. . .. ... . . ................ . . . 
4th .... . .. . ..... . . ..... .. ..... . ............ .. .. . 
5th......................... . ... ... .......... . 
Mh .................. . ................ . 
Heart infusion-tryptose agar (from 6th generation 
culture on honey-peptone agar) .............. . 
Dextrose agar + heart infusion (from 6th genera-
tion culture on honey-peptone agar) ......... . 
Dextrose agar+ Bacto-tryptose (from 6th genera-
tion culture on honey-peptone agar). 
microns 
10 .0 Not found 
8.28 18th 
7.5 12th 
7.5 8th 
7.8 8th 
7.0 7th 
7.2 7th 
10.7 Not found 
10 .5 Not found 
10.0 Not found 
and were found to range from 4.8 to 15 J.l. with an average size of 10 J.l.. No peri-
thecia were ever produced on this medium. 
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Subcultures from the heart infusion-tryptose agar through a series of trans-
plants on the honey-peptone medium showed a gradual decrease in the conidial 
size and delayed reappearance of the perithecia. After six serial transplants on 
the honey-peptone medium, the culture was again grown on the heart infusion-
tryptose agar with a return of a rapidly growing, dense culture filled with large 
FIG. 7. SKIN ABsCEss PRODUCED BY ALLF;sCHERIA BOYDII INJECTED SuBCUTANEOUSLY 
INTO A GuiNEA PIG SHOWING DARK Ovom BoDIES (CoNIDIA) SuRROUNDED 
BY A CoLLEC'l'ION oF PoLYMORPHONUCLEAR CELLS 
conidia and showing no perithecia. Both of the nitrogen containing ingredients 
of the blood agar base medium: heart infusion and Bacto-tryptose, were shown 
to have this stimulating effect on the asexual growth of the organism when added 
to a dextrose agar with no other nitrogen source. Two hundred measurements 
were made from each culture studied, measuring only the long axis of the conidia. 
Six day old cultures were used in each case in order to avoid the inclusion of 
ascospores in the measurements. See chart 3. 
Tests were made using mediums of varying pH and this was not found to be 
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a factor in this phenomenon. This same stimulation of growth and production 
of large conidia could also be produced on the heart infusion medium with a 
strain of A. boydii kindly furnished by Dr. Emmons. A similar increase in 
conidial size was observed on blood serum and egg medium by Gay and Bigelow 
(11) with the strain which they studied. 
These results suggest that the presence of a rich source of organic nitrogen 
stimulates the asexual phase of this organism, and inhibits the production of the 
sexual spores. It is for this reason, perhaps, that the asexual phase, Monospo-
rium apiospermum, is the form usually found in madura foot where large quanti-
ties of pus and body fluids rich in organic nitrogen are present. Further work 
is in progress to determine, if possible, the factors which influence the production 
of the sexually perfect form of this fungus. 
IV. PATHOGENICITY FOR LABORATORY ANIMALS 
Many workers have attempted to inoculate animals with this organism and 
have reported negative results. Gellman and Gammell (10), however, injected 
the organism into the knee joint of a rabbit and obtained a walled off abscess 
from which they recovered the organism. In the present case we were able to 
recover the fungus from the spleen of a guinea pig three weeks after intraperi-
toneal injection. There were, however, no definite pathological findings. We 
did succeed in demonstrating ovoid bodies similar to the conidia in a skin section 
from a small nodule which followed subcutaneous injection in a guinea pig. 
Figure 7 shows the small abscess with an accumulation of polymorphonuclear 
cells surrounding the refractile ovoid bodies which appear to be conidia of the 
fungus. The organism was recovered from this material. Attempts to produce 
a meningitis in rabbits by intraspinous injection of spore suspensions failed in two 
instances. 
V . SUMMARY 
This is the first report of a meningitis due to Allescheria boydii . In fact, as 
far as we are aware, it is the first report of a meningitis caused by an ascomycete. 
The history of Allescheria boydii and its imperfect form, Monosporium apio-
spermum, in relation to human disease is reviewed in this paper. 
Studies on different mediums indicate that the presence of rich sources of 
organic nitrogen stimulate the production of the asexual spores, but are adverse 
to the production of the perithecia. 
Animal inoculations indicate that this organism has a low pathogenicity, and 
only a small localized abscess was obtained in a guinea pig injected sub-
cutaneously. 
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